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ABSTRACT
Background: The association between chronic periodontitis and cardiovascular disease is still controversial, 

despite the plethora of research on this topic.
Objectives: The objective of this systematic review is to update the level of evidence on connection between 

periodontal and cardiovascular disease. The review question is: could a link between periodontal disease and 
ischemic cardiac disease be established? 

Method: A PubMed, Science Direct and Scopus systematic search was performed, which was restricted only 
to articles published in English or French during the last five years. This study followed PRISMA statement 
guidelines.

Results: A significant relationship between the periodontal and cardiovascular pathology in 17 selected 
studies was observed, although there was a huge methodological heterogeneity and no randomized study was 
found.

Conclusions: It can be concluded that there is a connection between periodontal and cardiovascular disease, 
but the link mechanism is still not strongly proved. The scientific evidence level of the future research must 
be improved.
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INTRODUCTION

The etiology of periodontal disease can 
be assigned to an uncontrolled process 
of inflammation, microbial factors in-
ducing a series of host defense respon-
ses. Along with cholesterol associated 

mechanisms, the crucial role of inflammation in 
the mechanisms of systemic cardiac disease on-
set, in all stages of atherosclerotic lesion deve-
lopment, is scientifically accepted. Within this 
“inflammatory hypothesis”, periodontal disease 
could contribute to systemic inflammation and 
therefore, to atherogenesis. Within interventio-
nal studies, the causal relationship between the 
oral inflammatory processes and the concentra-
tion of compounds in the peripheral blood was 
demonstrated (1). Because periodontal diseases 
are infectious diseases/inflammatory diseases, 
mechanisms mediated by oral microorganisms 
and inflammation triggered by them have been 
brought in to explain their involvement in athe-
rogenesis.

The first study that reported an association 
between cardiovascular diseases and dental in-
fections was conducted by Mattila et al (2), the 
interest aroused by their hypothesis materializing 
in the literature through a series of research exa-
mining the power of this association and its bio-
logical validity. Ziebolz’ s study (1) does not 
demonstrate a direct connection between myo-
cardial inflammation and periodontitis, but pro-
vides some of the earliest documented evidence 
(2). Specifically, the DNA of periodontal patho-
gens has been revealed in the myocardium; also, 
the distribution of pathogenic species was 
somewhat similar between the myocardium and 
the corresponding patients’ oral samples.

Some investigators believe that the treatment 
for gum disease, which eradicates bacteria and 
infection, and controls inflammation, might pre-
vent the occurrence or recurrence of cardiac di-
sease (3-6).

In order to have a correct perspective over 
these results, we should mention the JUPITER 
(Rationale for the use of statins in prevention: an 
intervention study in the evaluation of rosuvas-
tatin treatment) study performed by Ridker in 
2008 (7), a randomized placebo-controlled trial 
on 18,000 patients, which showed that statin 
therapy reduced the risk of myocardial infarction 
and stroke by more than 40% in people with low 

cholesterol who had high levels of C-reactive 
protein (CRP).

A recent report by the European Common 
Federation of Periodontics/American Academy 
of Periodontics (EFP/AAP) has shown consistent 
evidence of longitudinal studies regarding the in-
dependent role of periodontitis as a risk factor in 
cardiovascular disease. Regarding the effects of 
periodontal therapy on the improvement of cli-
nical and surrogate markers of endothelial dys-
functions and the decrease of systemic inflam-
mation, limited evidence has been supported. 
No beneficial effect of periodontal treatment on 
lipid profile was observed. Until now, limited 
evidence has emerged regarding the improve-
ment of blood pressure and subclinical athero-
sclerosis after the treatment of periodontal di-
sease (5). 

The present review aims to answer the fol-
lowing question: is it possible to establish a link 
between periodontal disease and ischemic car-
diac disease? q 

 MATERIALS AND METHOD

This study followed the PRISMA statement 
guidelines (8).

Search strategies
A PubMed, Science Direct and Scopus literature 
search was made, using the following keywords: 
periodontal disease, relationship, ischemic car-
diovascular disease. Furthermore, the above 
terms were combined with each other. Google 
Scholar has been also explored. A manual search 
of all related oral pathology, maxillofacial and 
specialist dental and oral journals was per-
formed. The reference list of all identified studies 
and the relevant reviews have been also checked 
to find possible additional studies.

Inclusion and exclusion criteria
Randomized controlled trials (RCTs), cohort and 
cross-sectional case–control in vivo studies that 
analyze the relationship between periodontal 
disease and cardiovascular disease were consi-
dered eligible. We excluded articles that, al-
though dealing with periodontal disease, micro-
biology, oral health or loss of teeth in general, did 
not address the calculus, caries, and root canal 
therapy, the number of remaining teeth, oral hy-
giene or in vitro studies. Searches were restricted 
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only to articles written in English or French and 
published in the last five years.

Study selection criteria
Two review authors carried out the study identi-
fication. The titles and abstracts of all reports 
identified by electronic searches have been in-
dependently read by the authors of this review. 
For studies appearing to meet the inclusion crite-
ria or for which there were insufficient data in 
the title and abstract to make a clear decision, 
the full text was obtained. Disagreements were 
solved by discussion between the authors of the 
present review.

Data extraction
The authors of this review have independently 
extracted data using a data extraction form. For 
each of the identified studies that were included, 
the following data were then extracted on a stan-
dard form, when available: type and aim of 
study, size of the sample and control group, age 
and sex of participants, evaluation period, crite-
ria for diagnosis and evaluation of periodontal 
disease, criteria for diagnosis and evaluation of 
ischemic heart disease, statistical p-value, study 
conclusions. q

RESULTS

Literature search
A total of 890 entries related to periodontal 

and cardio vascular disease relationship in the 
last five years were found in the three databases. 
After filter application and language restriction, 
elimination of double registrations and full text 
reading, we obtained 17 references which ful-
filled the inclusion criteria (Figure 1). There were 
three case-control studies (9-11), four cross-sec-
tional studies (1, 12-14), six prospective cohort 
studies (13, 15-19), and four retrospective co-
hort studies (20-23). All these studies are placed 
in the middle of the value of scientific evidence 
according to the evidence pyramid in evi-
dence-based dentistry. We found no rando mized 
studies published in the last five years; however, 
we identified 28 systematic syntheses and 
meta-analyzes looking for answers related to the 
correlations between periodontal disease and 
cardiovascular disease.

Description of studies and analyses
Composition of study samples
The composition of the study groups varied from 
samples under 100 persons (1, 10-13, 15, 19), 
which form the majority in our study selection, 
to samples over 10,000 people (21, 23). Data 
concerning age and sex are inconsistently speci-
fied, and when stated, the number of 
women/men is random. Only two of the studies 
particularize race-related information of partici-
pants – Korean Asian (9) and multiethnic (white, 
African-American, Hispanic and Asian) (24); 
therefore, the results must be interpreted taking 
into account these limits. 

Reporting the results to a control group was pre-
sent only in 40% of studies (9, 11, 15, 17, 20-22), 
the follow-up period within the study ranging 
between a minimum of one year to a maximum 
of 33 years, with an average of 12.33 years.

Cardiac diagnosis
In the explored studies, several systems were 
used to diagnose heart disease such as current 
guidelines based on symptoms and typical signs 
(10), international statistical classification of di-
seases and related health problems ICD-8 codes 
410-414 (20, 22), ICD-9 (23),and  ICD-10 (22). 
Also, the following criteria disease were used for 
coronary: without coronary heart disease (steno-
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sis <50%, n = 152), stable coronary heart di-
sease (stenosis 50%, n = 184), acute coronary 
syndrome (ACS) (50% stenosis), a typical episode 
of chest pain and elevated levels of cardiac bio-
markers (n = 169) (17). The diagnosis has been 
consecutively established for carrying out or/and 
measuring the following investigations: ultra-
sound doppler analysis (15), coronary artery an-
giography (14), polymerase chain reaction 
(PCR) (1, 19), observation sheets (12), Echo-Dop-
pler examination of the internal diameter (13), 
blood flow velocity  in the right and left common 
carotid artery and brachial artery (13), trans-
esophageal echocardiography (18), coronary 
ECG-CTA using 64-MDCT (19), biopsy samples 
from the atrium and ventricular myocardium 
during surgery of the aortic valve (1), thickness of 
left and right carotid intima, evaluated through 
ultrasound, diastolic blood pressure (11), ave-
rage thickness of the intima (13). 

Periodontal diagnosis 
Periodontal diagnosis in the analyzed studies was 
made based on the international statistical clas-
sification of diseases and related health problems 
ICD-8 codes 523.39 and 523.49, acute and chro-
nic periodontitis (1), ICD-10 code K 05.2-05.3 (15) 
or Current Dental Terminology (CDT)-5 codes 
(23). However, periodontal disease was either 
categorized directly into early, medium and se-
vere periodontitis (9) or considered active when 
a loss of bone support ≥4 mm was seen in at 
least 10% from the examined places (16). 

In the periodontal analysis for the diagnosis 
or the testing there were used: gingival in-
dex (9, 13, 18), plaque index (9, 13, 18) alveolar 
bone loss on panoramic x-ray (15), periodontal 
screening index (1), Schei Score >2 (1), assess-
ment of average bone loss (2),  number of deep 
pockets (1, 12, 13, 18), bleeding rate (12, 18, 22), 
percentage of surface with clinical attachment 
level (CAL) >3 mm (1%t-32%¼ average; 
33%-66% ¼ moderate; and 67%t-100% ¼ se-
vere) (1, 11-13), periapical x-rays and bitewing 
(22), CPI (community periodontal index) (12), 
short questionnaire (24), collecting microbiologi-
cal samples (1),  DMF-T – Decayed (D) Missing (M) 
Filled (F) teeth (T) – or surfaces (S) index (1).

Studied hypothesis
In an attempt to elucidate whether there are 
links between periodontal disease and ischemic 

cardiac disease and at what levels they occur, the 
selected studies aimed to investigate the links 
between periodontal disease and vascular di-
sease (9, 11), endothelial function (15), chronic 
heart failure (10, 14, 16), myocardial infarction, 
stroke, and heart failure, which has not been 
previously studied (22). Also, some studies have 
sought to highlight periodontal disease as an in-
dependent risk factor for either cardiovascular 
disease (21, 24) or atherosclerosis (11, 18) as a 
predictor of coronary heart disease and mortality 
in the group of patients with type 1 diabetes 
(16). They have also monitored the effects of 
periodontal therapy on the medical costs and 
hospitalizations in persons with diagnosed type 2 
diabetes associated with coronary artery disease, 
cardiovascular disease, rheumatoid arthritis and 
pregnancy (1). Other studies have investigated 
how serum antibodies against seven periodontal 
pathogens and their subgingival levels are associ-
ated with periodontitis and coronary artery di-
sease (17), the relationship between myocardial 
infarction in heredocollateral history, the severity 
of periodontal disease and the level of serum an-
tibody titer against Porphyromonas gingivalis (12), 
incidence of oral infection with Porphyromonas 
gingivalis in patients with coronary tomography 
and angiography (1), deep hemodynamic study 
in patients with periodontal disease (13) and de-
tection of periodontal pathological DNA in atrial, 
myocardial and periodontal tissue with an em-
phasis on their influence on cardiac tissue. Only 
one study investigated the potential role of bias 
in estimating the evolution of a prevalent and 
progressive periodontitis and the role of incident 
periodontitis in the final reported results (20).

Factors that have been recorded in order to 
find links between periodontal disease and is-
chemic heart disease are summarized in Figure 2.

Periodontitis and CardiaC disease ConneCtion
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Significantly statistical associations between 
periodontal disease and heart diseases
In the studies included in this review, severe 
periodontitis was statistically significantly associ-
ated with:

• subclinical atherosclerosis OR 1.55; 
(1.07-2.24), P=0,021 in non-smoker women 
over 65 who are alcohol users (9) 
• peripheral arterial disease OR 2,03 
(1,05-3,93), P=0,036, in non-smoker pa-
tients under 65 suffering from metabolic syn-
drome (9)
• vascular dilatation at 60 s measured at 
the level of the brachial artery or absence of 
dilatation, without differences in sex, age and 
metabolic risk (15)
• increasing the thickness of aortic athero-
ma plaque and its calcification (18)
• diagnosis of ischemic heart disease 
(P=0.03) (10)
It was also reported that, after periodontal 

treatment, there were statistically significant re-
ductions (p<0.05) in the cost of medicines and 
hospitalizations for patients with diabetes, car-
diovascular disease and pregnancy, with costs 
considerably decreasing (23).

There was a significant correlation between 
periodontal disease and CD14 (lipopolysaccha-
ride-binding protein receptor) (p=0,008 and 
p=0,086) and CD68 (p=0,01) in the atrium and 
myocardium, respectively (1).

The number of teeth and deep pockets, but 
not the bleeding rate, were significantly related 
to future cardio-vascular disease (p = 0,0003 for 
teeth number and p = 0,007 for number of 
deep pockets). The number of teeth was signifi-
cantly related to myocardial infarction, with an 
incidence rate (IRR) of 0,90 (95% CI 0,82-0,99) 
and with heart failure, with an IRR of 0,87 
(95% CI 0,77-0,99) (22).

Independent predictors
For severe periodontitis, the evaluation of 
walking for six minutes was shown as an inde-
pendent predictor [OR]=1.008; 95% confi-
dence interval [CI] 1–1.02; P=0.05) (10). For 
systemic heart disease, statin analysis was shown 
as an independent predictor (OR=0.4; 95% CI 
0.005–0.33; P <0.01) (10). At the same time, 
periodontitis is a significant predictor of acute 
coronary heart disease (HR = 1,12, CI = 1,01-1,23) 

and critical acute coronary heart disease 
(HR = 1,30, CI = 1,11-1,51) (16).

Risk factors for heart disease
Periodontal disease has been associated with an 
increased risk of heart disease (HR = 1,25, 
CI = 1,03- 1,50) and acute heart disease 
(HR = 1,85, CI = 1,17-2,93) only among smo-
kers (16). Severe periodontitis was proven to be 
a significantly increased risk factor for death due 
to cardiac cause IRRs of 2.02 (95% CI 1.87 to 
2.18) (21), all cause mortality 2.70 (95% CI 2.60 
to 2.81 (21), recurrent strokes (HR 2.8; 95% 
CI 1.3-6.0) (18), vascular atherosclerotic disease 
in the Korean population (9, 15, 21).

Growth of average bone loss has been associ-
ated with an increased risk of ischemic heart di-
sease in early periodontitis (20).

There was an increased probability of myo-
cardial infarction in patients with a bleeding on 
probing index (BOP) of 20–50% and BOP > 50% 
[four times higher (OR = 4.56; 95% CI 
2.03–10.27)], in those with a CPI code of 4 
(three times higher) (OR = 3.18, 95% CI 
1.01–10.06), in subjects with a periodontal at-
tachment level CAL ≥ 6 (OR = 1.28, 95% CI 
1.11–1.49), and in those with moderate amounts 
of antibodies (three times) (OR = 2.82, 95% CI 
1.02–7.84) (12). The values of carotid intima 
thickness and internal carotid diameter were 
more elevated in patients with cardiovascular 
disease and periodontitis compared than those 
suffering only from cardiovascular disease, show-
ing the additional effect caused by the pre sence 
of periodontal disease (13). 

Association of antibody levels with periodontal 
disease and heart disease
Patients with active periodontitis have been 
characterized by higher levels of subgingival bac-
teria and corresponding IgA/IgG (immunoglobu-
lin A/C) response. Quartiles 2-4 of serum IgA/IgG 
indicated a higher risk for acute coronary syn-
drome (OR 1.84, 95% CI 1.01-3.35 for IgA; 
OR 1.87, 95% CI 1.01-3.46 for IgG), indepen-
dent of the established cardiovascular risk fac-
tors, body mass index, number of teeth, subgin-
gival bacterial levels and periodontal diagnosis 
(17). Immunoglobulin A (IgA) against Aggregati-
bacter actinomycetemcomitans, Tannerella for-
sythia and Prevotella intermedia were inversely 
associated with the extent of lesion remodeling 
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(OR 0.55, 95% CI 0.35-0.88, p= 0.012; 0.53, 
95% CI 0.32-0.87, p = 0.012; and 0.64, 
95% CI 0.40-1.02, p = 0.061, respectively). In 
patients with diabetes, IgG against Porphyromo-
nas gingivalis tends to be associated with athero-
ma plaque loading (p=0.080), while IgA against 
Porphyromonas gingivalis tends to be associated 
with major adverse cardiac event; incidence 
(p = 0.060) (15).

Porphyromonas gingivalis has been identified 
by sensitive detection in patients with cardiovas-
cular disease who were diagnosed with coronary 
artery disease. Its presence in oral saliva may be 
a potential marker that it is associated with clini-
cal outcomes in patients with cardiovascular di-
sease (19).

Other associations
Porphyromonas gingivalis infection (p = 0.047), 
obesity (p = 0.037), diabetes (p = 0.005), hy-
perlipidemia (p = 0.005), cardiac disease history 
(p= 0.036) and kidney disease (p = 0.031) were 
significantly correlated with chronic heart di-
sease (19). q

DISCUSSIONS

In our analysis we found that the diagnosis and 
evaluation of cardiac disease was heteroge-

neously realized in the selected studies, so that 
nozological classification in one type of cardio-
vascular pathology may differ from one study to 
another. Also, the periodontal diagnosis respec-
ted different codes, sometimes using patient 
self-reporting of periodontal disease information, 
the results being strongly influenced by educa-
tion, status and other socio-economic characte-
ristics. In this context, self-reported periodontal 
disease does not influence the risk of cardiovas-
cular disease when it is evaluated using ques-
tionnaires (24). 

Significantly statistical differences between 
carotid intima thickness values and diastolic 
pressure values suggest the independent role of 
periodontal disease in subclinical atherosclerosis 
(11).

Periodontal disease is strongly prevalent in 
chronic heart disease, regardless of its cause. The 
severity of periodontal disease does not correlate 
with the extent of cardiac symptoms or the cause 
of heart disease, and the prevalence and severity 
of periodontal disease is higher in patients with 

chronic heart disease compared to the general 
population in the case of cardiac ischemic di sease 
and dilated cardiomyopathy (10). Periodontal di-
sease could be used as an early clinical predictor 
of acute coronary heart disease complications in 
patients with diabetes who use to smoke. In addi-
tion, they should receive coordinated care from 
both specialties to ensure optimal treatment for 
both diseases and reduce the risk of acute coro-
nary heart disease (16). Simple, non-invasive peri-
odontal therapy can improve health during preg-
nancy, diabetes and other systemic conditions 
(23). Oral health, mainly represented by the num-
ber of teeth, was linked to episodes of myocardial 
infarction and heart failure (22).

The hypothesis that the association between 
periodontal disease and cardiovascular disease is 
partially mediated by the immunological res-
ponse to periodontal pathogens is demonstrated 
in several studies (17). 

The association between periodontal disease 
and myocardial infarction, independent of the 
classic risk factors for cardiovascular disease, was 
confirmed by an association between previous 
myocardial infarction and the immunological re-
action against Porphyromonas gingivalis (12). 
Porphyromonas gingivalis has been identified in 
patients with cardiovascular disease diagnosed 
by coronary angiography. Porphyromonas gingi-
valis in oral saliva may be a potential marker that 
is associated with clinical outcomes in patients 
with cardiovascular disease (19). There is evi-
dence for the appearance of DNA from oral bac-
teria in cardiac tissue, with different impact on 
atrial inflammation and myocardial tissue, but 
their relevance is not yet well defined (1). Other 
results show, however, that plasma IgG and IgA 
against major periodontal pathogens were not 
associated with coronary atherosclerosis (with 
the exception of a tendency in diabetics). IgA 
against periodontal pathogens has been inverse-
ly associated with the extent of coronary remo-
deling. Altogether, these results do not add evi-
dence to a substantial role of exposure to 
periodontal pathogens in the onset of coronary 
heart disease (14).

Periodontal disease may be associated with 
endothelial dysfunction leading to atherosclero-
sis or hardening of the arteries, indicating in-
creased cardiovascular risk (13). In patients with 
stroke or transient ischemic stroke, associated 
with severe periodontal disease, the thickness of 
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aortic atheroma plaque increased, which is a risk 
factor for recurrent events (18).

After analyzing all relevant studies carried out 
over the last five years, we believe that future 
research should follow several directions so that 
the results should be uniformly quantified: 
choosing large enough study groups to compen-
sate for the covariates, preparing appropriate 
treatment groups to test the impact of periodon-
tal infection on the measured outcome (e.g., sys-
temic antibiotic adjuvant treatment vs. mechani-
cal therapy), longitudinal monitoring to examine 
the duration of therapeutic effect on systemic 
biomarkers system, selection of subjects with 
moderate to severe periodontal disease as well, 
and elevated systemic levels (> 3.0 mg/L) of CRP, 

it may be necessary to clarify whether periodon-
tal therapy has a real impact on cardiovascular 
risk, uniform classification of periodontal severity 
and heart disease, specifying the type of popu-
lation that was analyzed. q

CONCLUSION

The prevalence of periodontal disease in pa-
tients with ischemic cardiac disease is high, 

the existence of a correlation between the two 
pathogens being most often established in stu-
dies, although the mechanism has not been elu-
cidated yet. q
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